Cussonia racemosa BAKER (Araliaceae), one of the 40 species of the genus, is a Malagasy endemic plant widely distributed in the center and east of Madagascar. In our earlier investigation of this plant, we isolated flavonoid glycosides, ent-kaurane, clerodane, and labdane diterpenoid glycosides. 1, 2) Although the uses of this plant do not appear in the traditional Malagasy pharmacopoeia, some species of the genus have been used to treat acne, diarrhea, syphilis, mental diseases, malaria, and rheumatism and as antispasmodic.
The present study deals with the isolation and structure elucidation of five new triterpene saponins from the leaves of the plant.
The methanolic extract of the dried leaves of C. racemosa was suspended in water and partitioned successively with hexane and EtOAc. The aqueous layer, after evaporation, was repeatedly chromatographed (Diaion HP-20, silica gel, LiChroprep RP-18, and then HPLC) to afford six compounds (1) (2) (3) (4) (5) (6) . 
The molecular formula of cussosaponin D (5) was found to be C 47 H 78 O 17 by negative HR-FAB-MS displaying a peak due to [MϪH] Ϫ at m/z 913.5162. The 13 C-NMR spectrum exhibited 47 signals, 30 of which were assigned to be bisdesmosidic ursolic acid aglycone 6) and the 17 remaining to 2Ј-linked a-arabinopyranosyl, a terminal b-galactopyranosyl, and a b-glucopyranosyl ester (Tables 1, 2). On acid hydrolysis, 5 gave arabinose, glucose, and galactose as identified by TLC and an aglycone identified as ursolic acid (5a) from its 1 H-and 13 C-NMR and negative FAB-MS. To confirm the attachment of the sugar moieties, HSQC and HMBC experiments were carried out. Long-range correlations were observed between H-1Ј and C-3, H-1Љ and C-2Ј, H-1ٞ and C-28. On the basis of that evidence, the structure of cussosaponin D was elucidated to be 3
Cussosaponin E (6), a white powder, has the molecular formula C 59 H 96 O 26 as determined by HR-FAB-MS. On acid hydrolysis, 6 gave ursolic acid, arabinose, galactose, glucose, and rhamnose. The 13 C-NMR spectrum of the sugar part of 6 was superimposable on that of 3, while the signals of the aglycone part were in good accordance with those of 5. Further evidence came from the HMBC spectrum, in which long-range 1 H-13 C correlations between H-1Ј and C-3, H-1Љ and C-2Ј, H-1ٞ and C-28, H-1ЉЉ and C-6ٞ, and H-1Љٞ and C-4ЉЉ were clearly displayed. Thus the structure of cussosaponin E was concluded to be 3-O-a-D-galactopyranosyl-
The biological activity of the isolated compounds will be the subject of our next investigation. Extraction and Isolation The dried leaves (1.75 kg) of C. racemosa were extracted with MeOH. After removal of the solvent by evaporation, the residue (362.7 g) was suspended in water and extracted with hexane and EtOAc in succession. The aqueous layer (253 g) was subjected to a column of highly porous copolymer of styrene and divinylbenzene and eluted successively with H 2 O, 30% MeOH, 100% MeOH, and Me 2 CO. The fraction eluted with MeOH was chromatographed on a column of silica gel (system I), affording eight fractions. Fraction 2 was subjected to chromatography on RP-18 using system II to give 18 fractions. Compound 2 (68 mg) was obtained from fraction 2-15 by precipitation in MeOH. Fraction 2-16 was subjected to preparative ODS-HPLC using system III to afford compound 5 (137.4 mg). Fraction 3 produced compound 1 (19.6 mg) by ODS MPLC using system II. Preparative ODS HPLC of fractions 5 and 6 using system IV afforded compound 4 (100 mg), and compound 3 (190 mg) and 6 (507.6 mg), respectively.
Determination of the Absolute Configuration of the Component Sugar Eighty milligrams of fractions 5 and 6 was treated with 4 ml of 1 N HCl in H 2 O and refluxed for 3 h. Water was added to the reaction mixture and extracted with CH 2 Cl 2 and EtOAc. The water-soluble fraction was subjected to silica gel column chromatography, using CH 2 03 (3H, s, H 3 -27), 1.10 (3H, s, H 3 -26), 1.23 (3H, s, H 3 -23), 1.69   (3H, s, H 3 -30), 3.35 (1H, dt, Jϭ10.9, 4.8 Hz, H-19), 3.86 (1H, ddd, Jϭ8.7 C-NMR spectral data), arabinose, glucose, and galactose from 5 and 5a, and arabinose, glucose, galactose, and rhamnose from 6. its facilities.
